Abstract: Regular coke and Coke zero were investigated for possible effects on blood glucose concentration, serum lipid profile and activities of serum aminotransferases (AST and ALT) of healthy human subjects. Different groups of the human subjects were fed Eva premium table water (330ml), regular coke (330ml) or coke zero (330ml) each day for 4 days. Results obtained showed that regular coke fed group exhibited significantly high blood glucose concentration (p < 0.05) while coke zero and water fed groups showed no significant difference (p> 0.05). Also both regular coke and coke zero showed a decrease in serum high density lipoprotein cholesterol concentration (p< 0.05), an increase in serum total cholesterol concentration, low density lipoprotein cholesterol concentration and AST activity (p< 0.05), and a statistically non-significant effect (p> 0.05) on serum ALT activity and triglycerides. Blood glucose concentration is a marker of diabetes mellitus while a rise in the activities of AST and ALT in the bloodstream gives an indication of failure of vital organs such as the heart and liver. Abnormal lipid profile parameters gives an indication of predisposure to cardiovascular diseases such as atherosclerosis. From the findings of this study, it can be concluded that high intake of regular coke and coke zero can predispose one to some diseases, notably organ failure, diabetes mellitus and atherosclerosis.
Introduction
Coca-cola is a soft drink which is a sweetened water-based non-alcoholic beverage with balanced acidity (Vartanionet al., 2007) . The coca-cola company manufactures several variations of coca-cola beverages usually shortened to "coke" by the general public. One of the most common version is the regular coke, but the company also makes flavoured variations and a non-calorie version coke zero (Richard, 2012 ).
The primary difference between Regular coke and Coke zero is the calorie and carbohydrate content. A 12-ounce serving of regular coke contain 140 calories and 39 grams of carbohydrate, while the same amount of coke zero contains no calories and no carbohydrate. This observation can be explained by the fact that coke zero is not made with sugar, which is what adds the calories and carbohydrate to regular coke.
Researchers have shown that high intake of sugar-sweetened soft drinks like coca cola can lead to increased risk of several disease states, including cardiovascular disease, obesity and type-2 diabetes (Gibson, 2008) .
Diabetes mellitus is a chronic disease characterized by persistent hyperglycaemia and glycosuria and is the most prominent disease related to failure of blood sugar regulation. The disease was found to be uncommon in the African continent in the 1960, but in 1992 the Nigerian National Expert Committee on non-communicable diseases discovered a high prevalence of the disease in urban of areas of Nigeria (Santaguidaet al., 2008) .This was ascribed to gradual westernization, with an increase in the number of soft drinks manufacturing companies. The traditional habit of giving water to a visitor is now being replaced with sweetened soft drinks like regular coke and coke zero, hence the need to assess the effects of these two coca cola brands on blood glucose concentration, serum lipid profile and the activities of serum aminotransferases, which are some of the several biochemical markers that can give valuable information about predisposure to diabetes mellitus, cardiovascular disease and hepatic dysfunction.
Materials and Methods
Coca cola Soft Drinks: The coca cola soft drinks (regular coke and coke zero) used in this study were obtained from a soft drink vendor in Port Harcourt, Nigeria during February, 2014. Each can of soft drink was chilled at a temperature of 2 to 4 0 C in a refrigerator before administration.
Study Participants: Thirty (30) healthy human subjects were recruited for this study. The study protocol was carefully explained to each subject and consent was given to participant in the study. The subjects consisted of 20 males and 10 females aged 20 to 45 years, with body mass index (BMI) ranging from 19.5 to 24.8kgm -2 . All the study participants had fasting blood glucose concentration less than 5.5 mmol/L and none was currently using glucoselowering medications.
Study Design: The study participants fasted overnight and were divided into 3 groups, each group consisting of 10 persons. Group 1 participants were given to drink on an empty stomach 330ml Eva premium table water (produced by Nigerian Bottling Company) each day for 5 days. Group II participants were given to drink 330ml regular coke first thing in the morning for 5 days.
Group III participants were treated similarly to Group II, except that coke zero was given. Each participant in all the groups was asked to eat 2 hours after taking the test material.
Blood Test: Blood was collected from each participant before feeding with test material on the 1st day and 2 hours after feeding on the 5 th day. The blood samples thus collected were transferred into: i) Labelled tubes containing sodium fluoride anticoagulant for determination of plasma glucose concentrations using an assay kit supplied by Randox Laboratories, UK. ii) Plain tubes and allowed to stand for about 15 minutes to clot before centrifuging at 3000rpm for 15 minutes at room temperature. Serum was separated using Pasteur pipette for the determination of serum aspartate aminotransferase (AST) and alanine aminotransferase (ALT) activities using kits of Randox Laboratories, UK, and for the determination of triglycerides, total cholesterol and high density lipoprotein (HDL) cholesterol concentrations using kits of Randox Laboratories, UK. Low density lipoprotein cholesterol (LDL -Cholesterol) concentration was calculated using the formula:
Statistical Analysis: All values were expressed as mean ± standard error of mean (SEM) and statistically analyzed using student t-distribution test. Differences were considered significant at p< 0.005.
Results
The effects of regular coke and coke zero on blood glucose concentrations of human subjects are shown in Table 1 . In subjects fed regular coke, the blood glucose concentration increased significantly (p< 0.05) from 3.94 ± 0.52 mmol/L to 5.2 ± 0.73 mmol/L. However, in subjects fed coke zero, the blood glucose concentration was found to show no significant difference (p > 0.05) when the pre-treatment value of 3.94 ± 0.52 mmol/L was compared with the posttreatment value of 3.99 ± 0.54 mmol/L. Similarly, in subjects fed water, no significant difference (p> 0.05) was observed between the pre-treatment value of 4.10 ± 0.27 mmol/L and the post-treatment value of 4.18 ± 0.28 mmol/L. Table 2 showed the result for serum aminotransferase activities, in which both regular coke and coke zero fed groups exhibited statistically significant increase (p< 0.05) in serum aspartate aminotransferase (AST) activity. Water, regular coke and coke zero respectively were not found to show any statistically significant difference (p> 0.05) in the activity of serum ALT when the treatment value of each group was compared with the post-treatment value.
In Comparison between the pre-treatment and post-treatment values of serum triglycerides concentrations showed that neither regular coke nor coke zero induced a statistically significant difference (p> 0.05). All values are expressed as mean ± SEM for 10 human subjects. Means within each row were compared for significant differences using subject T-distribution test. a, b = statistically significant difference (p< 0.05). Table 2 : Activities of serum aspartate aminotransferase (AST) and alanine aminotransferase (ALT) of human subjects fed two brands of coke. All values are expressed as mean ± SEM for 10 human subjects. Means within each group were compared for significant differences using student T-distribution test. Means in each group with different superscripts are significantly different (p< 0.05). All values are expressed as mean ± SEM for 10 human subjects. Means within each group were compared for significant differences using student T-distribution test.
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Means with different superscripts within each group differed significantly (p< 0.05). Total chol = serum total cholesterol TG = serum triglycerides HDL = High density lipoprotein cholesterol LDL = Low density lipoprotein cholesterol
Discussion
Studies have shown that high intake of sugar-sweetened soft drinks has the potential of increasing fasting blood glucose concentration and can predispose one to several disease states, including obesity, type-2 diabetes and cardiovascular disease (Gibson, 2008; Laughlin et al., 2014) . Evidence from this study showed that human subjects fed regular coke had a significant increase (p< 0.05) in blood glucose concentration. Regular coke is a soft drink with added sugars either in the form of sucrose or high fructose corn syrup. Epidemiological studies have shown that consumption of sugar or sugar-sweetened beverages is associated with unfavourable lipid concentrations, insulin resistance, fatty liver disease, type-2 diabetes, cardiovascular disease and metabolic syndrome (Yoshida et al., 2007) . These findings clearly showed that the intake of regular coke cannot be safe for diabetes or people with diabetic history (Jaiprakashet al., 1993).
Coke zero, on the other hand, exerted no influence on blood glucose concentration of healthy human subjects (Table 1) . This can be attributed to the fact that coke zero has a low calorie content and no added sugars. However, evidence from some studies suggest that the aspartame content of coke zero can increase food intakes by both humans and animals, and when taken indiscriminately could lead to an abnormally raised blood glucose concentration and an abnormal lipid profile parameters.
Ordinarily, hepatotoxic agents cause the release of certain enzymes (e.g. aspartate aminotransferase, AST, alanine aminotransferase ALT, etc) into the bloodstream as a result of damage to liver cells (Moore et al., 1985) .From the findings of this study, both coke zero and regular coke induced a significant increase in serum AST activity and a non-significant effect on serum ALT activity. AST appears in high concentrations in a number of tissues (liver, kidneys, heart and pancreas) and is released slowly in comparison to ALT. But since ALT is localized primarily in the cytosol of hepatocytes (liver cells), this enzyme is considered a more sensitive marker of hepatocellular damage than AST (AlMamaryet al., 2002). Now, as both regular coke and coke zero exhibited a high serum AST activity only, it can be said that this action may reflect a mild toxicity which permitted leakage of the enzyme from tissues other than the liver into the bloodstream.
In the analysis of lipid profile, both regular coke and coke zero were found to exhibit an increase in serum total cholesterol and LDL-cholesterol concentrations, a decrease in HDL-cholesterol concentration and a normal level of serum triglycerides. The increased total cholesterol and LDL-cholesterol concentrations and reduced HDLcholesterol concentration observed could be suggestive of the fact that the two coke products have the potential tendencies of predisposing people to type-2 diabetes, atherosclerosis and other cardiovascular diseases, since lipid abnormalities are common in such conditions (Konstantinos, 2012 ).
Conclusion
The findings of this study have shown that regular coke and coke zero are likely to predispose one to some diseases. Regular coke, in particular, was observed to increase the concentration of blood glucose, which is a marker of diabetes mellitus. Also, the decreased serum HDLcholesterol and increased serum total cholesterol, LDLcholesterol and AST activity showed by both coke products may reflect lipid profile abnormality and a mild toxic effect on organs other than the liver that elaborate AST. 
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